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[57] ABSTRACT 
An apparatus and method are provided for the noninva 
sive and nondestructive detection of microorganisms 
within a liquid product contained within a sealed vial. 
The apparatus includes a near-1R light source that pro 
duces both incident and reference beams having a 
wavelength between 800 and 2500 nm and, more prefer 
ably, 1100 and 1360 nrn. The apparatus also includes an 
integrating sphere having incident and reference beam 
ports and a sample window opposite the incident beam 
port. A detector is mounted in the integrating sphere 
substantially adjacent the sample window. A substan 
tially U-shaped mirror is provided to hold the vial. The 
U-shaped mirror is of a size substantially corresponding 
to the diameter of the vial. In operation, the incident 
beam is directed through a sample window so as to 
enter the vial adjacent a sidewall of the mirror. In this 
way the U-shaped mirror re?ects the incident beam so 
that it passes through the vial three times before return 
ing to the detector. A computer analyzes the resulting 
signals from the detector. 
19 Claims, 19 Drawing Sheets 
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